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Creativity can be considered a functionot knowledge,
imagination, and evaluation and usually programed instruction is
thought to be dettimental to creative behavior since the material is
highly structured and the responses are usually restricted. However,
this need not be so, for one seed of creativity, student control, is
inherent in programed instruction. To test the possibility of
teaching creative behavior via programed instruction a program on
problem solving was developed and experimentally evaluated. The
experiment involved six schools and 62 subjects in each of three
groups: control, program alone, and program instructor-presented. A
battery of psychological tests involving various aspects of
creativity was used as a pre- and posttest. The results of the
experiment indicated that the program instructor-presented group
scored significantly higher gains than the program alone group, which
in turn was significantly higher than the control group. (VH)
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PROGRAMMING CRLATIVE IIEHAVIOR

The follewinz pa ar is presented in two parts:

First -- 1;:c ram Daveloaawnt

Second - !;_search, Procedures, Results an Findings

PROf.:RAt4 IrV17.TOPN1.NT

Creativity can be considered a function of knowledge, imagination and

evaluatian. Without knowledae, imagination cannot be creatively productive.

With abandant knowiedge, imt without manipulation thoreof, ne vorthwhile

creativity would rosult. Imaaination caul knowledge, however, withaut the

ability to evaluate, cantheslze and develop ideas, will not result in eff,ctive

creativity. Creative productivity is intir.aitely related to knoailedae,

is manipulated, evaluated and offtetively davalopad into usabIa {dens.

AIthouah both :aiel (1961) and Ziabes (1959) have shown that teachers are

very tare of the Increasing need to encourage creative behavior, present

educaciaaal a) stem: atill overlook the intantional enhancement of creative

ability in students. Th.re is much ew,hasis on creatlare teaching, but

is ;A:cel on t,7:-chin,, ivr the develop:neat of cre:Jivo

behavior.
ft

Willicans au7criaina a vaaiety of investlaations, states that

ap7t0,4.rtiy oae-y:arter to one-half of Llse total classrolm tiara is latent tw

telling students what to do. Another quarter vas sent in providing informition, .

much of which is a0alinistratIve. Only five percent is devoted to reinforcer ent

of ataJents' re,Tns:,.
Reinforcement for creative reaponsea is almost

acT21.ta1y laakina. In nadition, teachers allotted onla aaout one and ona-holf

perecnt of the ciassroom tiae to deciaioa-raikina

The ia:aortance of a utnl.:d dea...e!-aa-.:nt of creative bahavior ia bar:Poling

aal --;n1 asaa:ant to lecalars a praTa,:sians. Irving Tayla,r (in V.Sait::, 1959)
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reports that a committee of 17 leading psychologists placed creativity and its

cultivation at the top of a list of areas deserving the highest research priority

in the behavioral sciences.

Research on the development of creative behavior has been conducted an an

increasing scale ever since the presidential address of 3. F. GuilZoLd W.7,0)

to American Pay.:hological Association. He emphnsized the "appalling neglect"

of the study of creativity, indiceting that of some 121,000 titles indexed in

ysychelos4ical Atstr:1,:ts from its beginning until 1950, only 18 were definitely

related to that subject. A recent bibliort%,phy of writings on creativity and
c,4

related problems (Razik, 1965) lists 4,176 items. Half of the entries are

dated 1950 or later; half of that half appeared in 1960 or later. The field is

rapidly expanding, and persons interested in creativity are now faced with

difficulties in keepin abreast of develop:nonts.

At looEt six r:?':earch proircts discussed by the Rest-arch Conference on

Creativity at the U.iiversity of Utah indicated that creative ability can be

measurably enhanced by planned cultivation (in C. Taylor, 1959.) More recent

i
studies have further confirmed these earlier findings (Taylor, 1964a, 1964b;

Taylor and /966.)

Research findins consistently demonstrate that creative behavior can be

significantly stimulated by deliberate treatment. This is a direct confirmation

of the conviction eressed over ten years a,la by ,Inilford: "Like most behavior,

creative activity probably represents, to some extent, many learned stings.

There may be limitations set on these shills by heredity; but 1 em convine.ld that

throu;,h learning one can extend the skills within those limitations."

It can be seen that in the creativity research retorted in the literature,

five major types c.f questions are dealt with. They are:

(1) Is th:,re a relationship Uetween the degree of creative behavior of ineividtials

and such measures as tests of cognitive functioning, personality tests, and

other non-intellectual Instrem4,nts?

(2) Vhat are the eif.?cts on creative thin'Ang of various factors postulated to

be inhibiting to prrductive thinking -- :,uch ns pathological personality !,,ndroms

and exrlerimentaliv induced anxiety?

(3) 1.1t is the r,lative prohlcmsolviv;; effectivss of individuals vervIs

groups?
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(4) To that extent can creative behavior be deliberately stimulated?

(5) that are the relationships among creativity, intelligence, and achievement?

The primary research conducted at the State University of New York at

Buffalo before 1963 was concerned with pilot experimentation and the development

of courses, programs and methods designed to stimulate creative behavior.

The linking of programmed instruction ale' creativity implies something

of a paradox for the most distinctive virtues of the technique of prograTme,

instruction appear in some respects inconsistent with the requirements of

creativity. It is the attempt of this paper to show how this apparent paradox

nay be resolved -- to show not only how programmed instruction can avoid or

minimize its potentially detrimental effects on creativity, but also how

programmed instruction can itself be ditectly used as a powerful instrument for

the strengthening of creativity.

Oddly enough, the potentially detrimental effects of programmed instruction

on creativity stem directly from the basic pedagogical virtues of the method.

Its very power and success as an instructional tool contain the seeds of its

thread of creativity:

(1) For one thing, prograMmed instruction may lead to an undesirable

uniformity in content and ways of thinking. This tends to result because of the

high degree of pre-structuring of the material, and the closely guided control of

the thought processes of the individual as he proceeds step by step through

the material. All the other individuals taking the program march in the same

precise stoma. At the end of a successful program we can expect, therefor:, to

find all of the ntmlcrAs havinp arrived at the s:e understandine, of the sso

material through the same series of guided steps. Such uniformiey precludes

the diversity in thetv;ht processes which is essential to the promotion of

creativity. both in the individual end in the group. The diversity of ways of

thinking in the group is one of the crucial conditions favoring ori,.;inality

of thought in the individual. Wieen all individuals
around him think about

problems in the same way, this tends to inhibit innovative thOught in the

individual.

(2) 1:orcover, the highly structured and controlled character of prol,,ra7.-.!c d

instruction makes it less able to take optimal account of the distinctive ways
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in which ti.a individual thinks. There ale many equally appropriate cognitive

paths tz, the same final understanding of the subject matter. 'These paths

represent different cognitive styles in the thinking processes of individuals.

To attain creative understanding, the individual needs to be encouraged to make

the most of his own distinctive cognitive style, to. proceed in the way most

"natural" to hits. Thia feature of programming cdn be mitigated, of course, by

techniques of branchin,: and the like, which permit various alternative routes r

the final learning geal. But thus far in the field of programmed instruction,

such flexible branching techniques have not been widely developed and uSbd.

(3) The very charveteristies of a good program that make for smooth,

spoon-fed learning may militate against creative stimu,. of the individual.

Prograr -ed learning may becOme too effortless, too muchotercd in the program

and too little in the mental searching and striving of th, individual. The focus

of cognitive initiative is thus subtly shifted from tN' idividual to the program;

the aim is to tune the individual to the program, rather than the program to the

individual. It remains whether effortless /earning does in fact impair creat?w!.ty.

Yet there is every reason to cu nose that it does so.

(4) The sheer efficiency and effectivenonz of a good program which takes

the individual in a "logical lock-step" through pre-determined cognitive paths

may tend to instill in the in:lividual a sense of deference to the authority of

the program. There is too little opportunity for. the thoughtful individual to

question, dissint from, or even reject, the content of the program material.

Creativity almost necessarily contains something of a repudiation of adthority.

Thus anything that is too effectively taught in an authoritative way may ha-Jner

the student's In short, C,erc -lay be something of an intrinsic

opposition between the goals of creativity and the goals of efficient learning.

(5) Finally, one of the essentials of creativity would appear to be the

ability to tolerate anbiguity, complexity, and lack of closure, while progre,.sinp;

toward the solution of the problem. Yet a cardinal aim of the programmed instruc-

tion is to achieve the utmost of clarity, precision, and definiteness in each

step in the cognitive task. Here too, then, an inherent virtue of programed

instruction may s,rve to inhibit creativity.

ILL blaa,:eat p:,ssil)le picture of Uiv case has deliberately L'ea'n dr. m.

In fact, all of these features of programr..ed instruction rotenticlly detrImental
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to creativity can he instigated in their effects by avoiding overly strong

commitment to rigid forms Cf. prcgrammine and by invceting new programming techniques

that are positively adapted to the requirements of crea.tivity training. The

self-pacing, self-directing, and self-administering features of programmed

instruction lend themselves directly to the requirements of creativity training,

for these characteristics do place the focus of cognitive initiative in the

individual, and th6y open the ::ay for an optimal accomodation of the program

Lis tree: diseinceive cognitive style oz the ineividuai. lo mcet these require-

ments more fully, these particular characteristics of programming need to be

emphasized and extendee.

Greater freedom in the choice of materials and the choice of alternative

paths open to the student can be provided through appropriate branching techniques.

Better and more sensitive dicenosite tools need to be provided enabling

evaluation of the progress of the individual through the materials and eneeling

s lection of appropriate subsequent steps and paths. Far more flexible forms of

eedback need to be created which can be opeimally suited to the distinctive

esponses of the particular individual.

CREATI11: FULLS i"7.) ATTITUD::S

The training of creativity in the indvidual necessitates both the

strenethenine of certaie eoeeitive kille ehieh ale eeettel to the erettLisiv

process and the encourazement of certain attitudes and dispositions which favor

the use of these skills.

One of the most central skills involved in all creative activity is the

alytlity tc, gcrate many d.^ :^, and ideas that are unces.mon and original AL is

not crou!,!:, of course, that the ideas he unenmmon and trey ulst: also

be effectively adaptive to the Cemands of the particular creative. task -- whether

it be solvtne a proble-1. inventing a new concept. Closely related, therefore,

is the skill in evaluatine testing their adequacy against the de:sands

of the LicativL t-,', and rejecting or rvisin7, tnem as required.

Another esseeeial fur creativity is the capacity to tormulete the creative

problem in workable terms and to re-formulate it as requirtd. The individual

must ha able to trensferm the eceesien into the uneorrmon, and to see the familiar

in the steanse.
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In appronching materials, the creative individual must be sensitive to their

subtle and implicit features, having the capacity to think intuitively, graepine

essential attributes without necessarily being able to analyze then explicitly.

tat at other times he must also be able to analyze the materials, to detect

inconsistencies, and to bring orderly structure out of the initial confusion.

In order to develop and utilize- these creative skills to an optimal degree,

the iedieideel ee.et eeescee certain special diseeefeione nnd attitudes, and

creativity trainina must concern itself with the encouragement of those attitudes

as well as with tho strengthening of creative skills. Foremost among such

attitudes is a high value placed by the individual on creative work. He needs

to have a basic attitude of self-confidence concerning his creative Potentialities,

a firm conviction concerning the essential worth and validity of his ewn creative

processes and the creative products to which they may lend. Among other things

this imelies an attitude of independence, a readiness to deviate from, and if

necessary to reject, authoritatively pre-established ways of thinking, and en

ability to withstned the imelicit or explicit pressures of conformity to group

opinion.

It seems well established that in order to produce a rich volume of ideas,

the individual should be ready to suspend premature criticism of his ideas, to

let them eT,2rse. before he subjects them. Closely related is a disposition to

tolerate a considerable degree of ambiguity, and lack of closure while wor:anl.;

at early stages of a creative task, end a disposition to maintain open-mindedness

and to avoid premature commitment to a particular solution.

It is plain to see that tee skills and attitudes demanded of the creative

individual are t-Anoning ones. Moreover, he must have the capacity to meintain

a neceeeary eenflieeine di:Ipocitiona he;:Alst have 7ro9t

ideational fluency, but he must also have the ability for disciplined self-evalu-

ation of his ideas. He must be able to become committed to the particular

creative task hilc still being able to nesmee detached perspective en it. He

must be both intuitive and analytical. He must be able to destroy old forms

and to construct new ones.

.
Thus, abeve aed beyond the specific skills we have alluded to, there is

required what we may call thinfn7 which enables the individual

optimally to organize, mobilize, and deploy his specific skills in attach on a
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creative problem. This master thinking skill involved appropriate selecting,

timing, balancing, harmonizing, and flexible sequencing in the strategic use of

the specific skills. Successful performance'in creative problem solving of

any complex nature is heavily dependent upon this generalized master thinking

skill; the various specific skills--however highly developed each alone may be --

will not by themselves suffice for effective creative works In the following

zamo otpontial promrnmmed instruction for cLeai,Iv;ty,

it will become evident that this crucial master thinking skill merits direct

training in and of itself.

FSSENTIA1 TECHNInYES

In most pi the conventional applications of programming, the task is to

take an already available body of subject matter and to restructure it into

programned form. This is not the situation in programming for creativity. Here

there is no already available body of factual material to be programmed; indeed,

the task has little to do with assimilation of factual matter, but has mostly

.
to do with the strengthening of skills and the inducing of attitudes of the

kinds mentioned above. Thus the challenging task of programming which faces us

involves both the working out of appropriate methods and materials for creativity

training* and the casting of them into an effective pronrammed instruction form.

Nature of material: Programmed materials for the training of creativity

should be so designed as to give the Individual repeated practice in making

creative responses directly within the context of mvonini;ful crectivo tasks:

For examnle, a program to train creative problem solving might well consist of

a serIcs of actual problems to be solved, problems Cunt involve insight, hy-

pothesis-flormation, complex transformation, searchinz evaluation, and discovery.

The student thinks :end works through each nroblem and is helped to solve it. under

the careful step-by-step guidance of the program. In this manner the student

practices and Is gradually strengthened in the specific skills previously dis-

cussed, e.g., generatingmany ideas, thinking of uncen.mon ideas, reformulating

the problem, using subtle cues to discover solutions, etc.

As vcntioned previously concerning; the master thinking skill, the creative

act re(Fires a co2lex intezrntion and cez:rdination of such part-function skills.

I. I::
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Thus we would stress the value of pra tieing these specific skills net singly

and separately, but within the globalleontext of whole and relatiVely complex

probt5ms. This Instructional ,5trntegy in which specific skills and the master

thinking skill are simultaneously praditiced, maximizer the likelihood of trans-

fer of the training to real creative problems which the person will later en-

counter. This transfer Lan be further, increased by providing w'cle diversity in

ihe ecnerztz c:,nter eft the proble4s ead e,atcrials
inetuded in the program, for

these creative skills are not narrowly relevant to particular,subject matter

only, but are hieliy generalized skill's transcending subject
matter boenderfos.

The further advantage of this"creative acts-in-miniature"
approach to

programming lies in its power to strengthen creative attitudes and disposition.:.

By undertaking a series of e:eaningful creative tasks, complex but of manneable

proportions, and being guided step by step through the program to a final succcn2-

ful solution of each problem or completion of each task, the individual's ;;elf-

confidence in his own creative

in'

is reinforced. He comes tO develop a

greater feeling of assurance in coping with complex
information,1dcsnite its

initial ambisplity and lack of closure. He comes to understand and to trust an

intuitive approach to phenomena, which complements the analytical approach to

data. He Deco -ws v;cre familiar with the inescapability of creative activity.

For example, he cun this build u2 greater readiness to persist in creative work

in the face of recurrent blacks in ideas and other difficulties in thin!4in7, a

readiness not si easily tau0,t by practicing specific skills in isolation.

§rmlercin'. of-material... in the early phases of programming for creeti"itY,

the pracLiee
pr.:biz.= or task 4hould be kept relatively simple. They rlifnild see

aceo:-.,anied by a eetailed step-by-step
tutoring of the individual as to the na-

tore, requirvolenis, and atratef:jes of ctcative rain%iug. For in the

early part of a program to teach for orIginality of thought, material might cell

he introduced vhich explains the concept of originality and illustrates how on

ideas t!i!lt differ ft ..-A c.o4:.:Ion ones; the indi"idual might Oen be given

guided practice in discriminating between original and unoriginal ideas. Ps the

program proceeds, the kind of material should be reduced and the tasks and pro-

ble ms sheulJ b :redually n:ore complex and demanding.

Lemedial and scmpleeentary material: should be inserted at vlrioua necc:..1

points in th:.. program so that every individual--regardless
of initial level of
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'capability--can be brou.,;ht to proress successfelly hrolll:h the incieanitlely

difficult sequence of creative tasks. Alternative forms and sequences of the

programmed materials should also be provided which are designed to accomodate

crucial differences in oreferrcd cognitive styles among individuals as they work

on creative problems.

Si 2..e. of step. The size of step in a program to facilitate creativity needs

to be arit largp cri i"

to encourage him to exert a geneine creativo effort, however modest, in cacti

step. Thull, as compared with usual piozrams, with their briefer fra.ws and

smaller r.ad easier steps, and typical frame in a program for training creativity

Is li!,ely to contain more conplcx materials, require more time for reflcctiou,

and call for multifoim rather than sinle rkisuonses.

The clear technical challvn,3e to thk prgromer is to the progi ::1r is to

produce and maintnin a sufficient lev.1 of lessential tension" stAip by step, with-

out at the saL..1, tine running the risk et ovt;.r-taxing the individuar by steps that

are too big.

Role of ftcdb.7-:,.. eerhaps mo:t difficult mthodological probl,m in pr:,-

grrT.:ling for crtativity i how to provide appropriate ft,dbIck, or confirmation

of respenst. in '.,ost pro..raming,,hnving to do 1,-ith the teaching of c:n-

ventional .p..1. , to JL 1..ini-ovee.; IS ltta.. 0.viug of the ono

"corrct rn:lwer," But in creativ, ta3ks and nreblc.'s a .,:...reater t '.ny diff,r.nt

answer.; possible cud cnc aim of creativity traininn is to reinforce tH5 di-

versity, oniqucnLFs, and individuality of r,! 1,o11,. Thus a ind

facdbark" tb ibet ll rel,vct fore;:n 121

duals tkin-; th, of a. lid( -0.i-2,rt-ity in tilt

y,:v,n by tiicr'.. 3uppost, L1:01 the ::tudtut is bim; tro.ln.:1

to think of LntiLuzd us._s for an object. effective feedb.-ek to his repon.:45

V14it (,-11:,iA. of an illustuitive 6t r)f n..1 t!,t- could 11 .vw

711, would IA intn0.,d to bro;-,:t n tht ;tntan.ot's vision a! t'

what Conf.Cit, the tin.: xi should contain se%:t. illetra-

tive ideas not ton far rtmoved in quality from the perhlp somewhat mor nedes-

train fd,.-s Lh. t h. halt ;;iv,n. In t.nis wa his ,!,;:y be elev:qt.n

without un:hilv hi, about hi,: 0%.11 initi It crk..tiv.

rttcr...pts.
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It has bet-1n suggested repeatedly that the hallmark of a creatil7o.rovponse 1/4

is its qunlity of uniquen!)13 coupled with its appropriateness to the particular

problem. It is oil to easy to instill a set to spew forth verbal associations

which are novel and infrequent; but these may be merely bizzare, irrelevant to

the demands of the problem!: at hand. A crucial function of "creative feedback,"

therefore, is telcctiv..1v t:71 reinforce those novel responses that are appropriate

Lei Cie or the probm.

While on the one hand a problem must of necessity give close guidance and

direction to the student's thinking, it must not on the other hand be so

confining and regimenting as to stiflei expressions of uniqueness by the student.

Nothing could bo more deadly to crcati% is ulso than a method of feedback so

rigid and overly-determined as to remove' all challenge to the student. Equally

would bt_ a method in c:hich the feedback examples are of such consistently

superior qu:Aity as to di ;:courage the student from thinking of his on ideas

because he feels his ideas would be hopolcssly inadequate when compared with the

standards.

To stir7lIate unique expression in the student while closely guiJin him

is clua.ys one of the wost difficult tasks. In programming creativity, one way

of hrndlinf, problcm bc to use cv extensive and complete feedback

in the early st:Fes of the oroc:ram and then gradually reduce the amount of feed-

back until in the latter st.-ges of the program the student relies aLloct entirely

on his own re:- ounces with only occaslonal reinforconmIt in the program.

Implicit thrcuL.,hout the program development is the inescapable moral

that nro;ri!:ed instruction intended CO train ercaLivity r.unt themselves be

crtative! Irazinativcness, originality, or any other aspect of creative behavior

cannot be fo;Leree thie a pro3::::a uninv,ntiv,. 711,-

challi.ne to the crentivo progro:_nor is clear.
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The Prolsleal

The present rest arch to develop programmed instructional materials capable

of developing creative behavior in students is the first stage of a contemplated

long-range period of research activity designed to ascertain the following: To

what extent can programmed instructional materials provide for deliberate

develooment of students' creotive behavior and at the same time assure mastery

of subject matter?'

Creative b:havior is herein defined as behavior which demoiistrates in its

proeuct both uniqueness and volue relative either to the individual or his

society. The product may be valuable to a group, organization, society, or

merely to the individual himself. From a behavioristic viewpoint creative

bahovior moy bc considered a response, responses, or pattern of responses which

operate upon internal end/or external discriminative stimuli, usually referred

to as objecta, cards or sysibols, and result in at leait one unique combination

that reinforces the response or pattern of responses.

Obt-ctives Of th nt-ne'.rch

Cenoral TI,loctives 14e hypothesis tested was that scores on creative

ability tests can be significantly increased through a program developed to

preaanc incrioentally the principle an.,1 proapriuras of a creative problem-

solving course. As a by- product, the effect of such a program on student

at to and course was also studied.

(1) To leo.:zo voriens creative abilities -- fluency, flexibility,

elal.aration,
ransitivity -- to their manifestotions in defining

and .solving proble.:as creatively. In b.haviorlo:tic cermo,
fluency in defined :1:4

the ability to generate mony responses (ideas) in response to one discriminotime

atiolus (piobis:a.) Flexibility is flefined as the ability to gaxerate many

diiierknt of leocuses (ii,oa) in roaponse to one discriminative stimulus

(problem.) .Orioinality is defined aa the ability to create a response that: is

statistically eaco=on.
Elaboration is defined as the ability to generate no

responses (detoils):Vot ishpleent or spell out an idea which serves as the

diserialintive sr SLnsitivity is defined as the ability to generate mons/

problems or challenges as responses to a situation or obacrvetion that oero_s ;15
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---e--the discriminative stimulus.

(2) To devise means of immediately
reinforcing any response showing any

slight tendency towards such creative behavior. Such reinforcement was

constructed so that it was not limited to only one correct response. Rather,

reinforcement was prov,ided for any response that was considered acceptable and

met-criterion -standards,.

EST COPY AMAMI

(3) To ascertain, by using experimental and controi-iiiiiiiis in a pre-testing

and post-testing design, to wt e degree this "optimum" program increases the

students' creative behavior as measured by various creative ability test. The

purpose of the control groups is to provide a base line for differentiating

leeteeen improvement due to tee treatment effects aad that dee to Poneral erowth

and peect,Ice effect.

(4) To by-the use of experimental and control subjects, whether

or not subjects receiving programmed methods alone show increases in creative

ability to the same extent as to subjects receiving the same programmed materials

by instructor-taught methods, and whether or not either or both of these groups

show a significant gain in creative ability when compared with control subjects

receiving no training.

(5) To'study the attitudes towarcithe course of students taking the pro-

crammed version alone as compared with those receiving the programmed material

via an instructor.

Procedure

From the Fall of 1968 to the Fall of 1970 the programmed materials were

developed. evaluated and revised. The major experipent was conducted derene the

e, Fall of 1971 and the analysis of the results was conducted during the Spring of

1972.

The three groups involved in the experiment included 62 subjects in the

"Control" group, 62 subjects in tha "Program
AlonFr-group and 62 subjects in the

"Progrcra In:icructor-rtesented" group. To increase the control over the experi-

ment inatructorsin the "Instructor-Presented" erome
presented exactly the same

material that was given to the "Program Alone" group, only ..in_ conventional fashioh;sie

Ihcse three groups had been randomly selected from 1,086 high school seniors in

the aaffalo Public Schools who had asked to be included in the experitleet and '

who planned to continue their formal education after graduation. All were equated

on the basis of the torgc- Thorndike I.Q.

For the purpose of this experiment six schools were used and these schools

were designated by a panel of three professionall members of

staff as either TypeeI or Type II schools. Type I schools were thoee-t;14tich showed

hick arademic emphaqia and a greater interest in edocatioa As :a whole, includitit--__

cultural and enrichment opportunities.
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Type 11 schools were there low on these variables. The panel designated three

of the six schools as. Type I and three Is Type 11. One of each "type" was then

randomly assigned to each of the three aforementioned groups, with each "type"

consisting of 31 students.

Type I schools were very similar to one anot'-r and since, in only one sta-

tistical test ccnductcd, did there prove to be a consistent effect of school type

on treatment means, Type 11 data ere considered, in effect, a replication of Type

q0.44..M4

While the number of students assigned to each of the three treatment groups

numbered 62, as illustrated before, in actuality 335 students were tested. This

was done in crder toellfect;e2 "double check" in the experiment, which consisted

of "in the same school" control groups. These checks were in addition to the

"Control group" itself and permitted experimental subjects in one school to be

compared with control subjects from this same school.

The experiment consisted of a pre-test period of one week, or two full periods,

during which time the three groups were given a battery of 11 psychological tests

developed by Guilford, Torrance end Gough. The test are:

Test

1. Associational Fluency X94

2. Other Uses-Quantity .99

Consequences-Total .S7

Pro( luuL T:uency 1.00

5. Product lmprovem2nt - Fluency 1.00

6. Alternate Uses .96

7. Product Improvement - Flexibility .02

8. Product Improvemenc- Flexibility
9. Consequences - Rethote .68

10. Product Ir.Trevemr.mt - Originality .78

11.. Product Improvement - Originality .81

12. i'lraminy., Liohoration - Cart A .83

13. nanning L14ts.cration - Part 8 .99

14. A%pparatus - items 1-9 .80

15. Apparatus - Ite:rs 10-18 .78

16. AC Test of creative ability

17. California esychological Inventory

The treatment period lasted 13 weeks, each experimental week consisting of two

par4ods. The post-testing period also lasted one week, or two full periods, and

same 17 psychological post-tests were administered to the three groups.

All of the measures were then scored by to independent raters. Identification

of the protocols and Coded so that no rater was aware of what type of subject

or school 1.0 was rntin6.
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To briefly summarize the findings, it can be stated that the experimental

groups, on almost every test, made greater gains than did the control group.

. In almost all of the measures the gains of the instructor-taught programmed

groups were sicnifirently qnperior to thno of rhn enntrol crouns. 'rho re-crem

alone group was significantly superior to the control group in gains on most

tests, but the instructor-taught programmed group tended to be more markedly and

consistently superior to the control group than the program alone group who had

the program without an instructor.

The largest effects of the training were on Flexibility and Elaboration,

while effects on Fluency and Originality were less. Sensitivity showed the

least effects. The questionnaire revealed that almost'half of the students

reported that they gain in sensitivity at the his.h end of the scale. Further

study is indicated on this factor.

Detailed Statisticrs.1 AnalvF:es of Data

The pre-test data were analyzed in order to ascertain whether the School

Types differed initially, whether the schools within each Type differed iectially,

and thether the groups within each Experimental school differed initially. (It

might be noted that the third kind of difference would represent sampling error,

since the subjects were assigned to the Experimental and In-The-Same-School

Control groups in a random =inner.) The logic of the experiment required the

use of three separate analyses, each with a two-by-three factorial design.

In each analysis the factors were Sch6ol Types, with two levels, and Groups,

with three levels. In 'Run A" the Program-Alone, With-Instructor, andControl

School groups were cccparcd; in "Run 11" the Program- Alone, Program-N61 Control.

and Control Scl-ool groups were compared; and in "Run C" the With-Instructor,

Instructor-School Control, and Control-School groups were compared. .(The Program

School Control groups were in the same schools as the Program-Alone iroups; and

the Instructor-School control groups were in the same schools as the With-Instru-

tor groups.) School Types 1 and II were represented in all three analyses. Bleb

"run" tested differences between School Types and Differences among schools

within Types. Run'S Band C also tested differences between groups within

schools (e.g., Proz,ram-Alone group versus Program-School Control group.)



BEST COPY MOW

Table 1 gives the cell frequencies (group sizes) for the analyses of variance

and covariance, and shows how 31 subjects were obtained in each of the major

groups. The analysis of variance and covariance require equal numbers of subjects

in corresponding groups in the two School Types. The numbers of available

subjects were examined, and the numbers to be omitted were determined in such

a u'ay that the numbers re-..aincd were maximized within the impoJed restriction.

Insofar as possible, subjects to be omitted were selected on the basis of some

kini of "contamination," such as having an excessive number of absences from

school, having an Otis IQ score instead of a Lorge- Thorndikc IQ score, or having

taken the tests in an unusual way -- for exagple, because of being absent on the

scheduled testing day. (In no cases were test data examined in making the

selection.) when necessary, additional subjects were omitted by selection fron

a table of random numbers.

Table 2 (page 13) presents the mean pre-test scores of the various groups,

and T..ble 3 (page 19) Er,taonarizes the analyses of variance of the pre-test data.

as can be seen in Table 3, the School Types by Groups interaction was statistically

significant in almost every "run." The interactions indicate that there were

differences among schools within each Scnool Type, and that the directions of

difference were not the in both School Types. The differences were fairly

large, as can be seen by inspection of Table 2.

because tho magnitudes of the differences among the groups on the pre-tests

were fairly large, the pose-test data were analyzed by means of analysis of

covariance technicues. Three runs were used, with the same comparisons as in

the three pre'-test runs. The means of the adjusted post -test scores are presented

in Table 4 (page 20). (TUe- means of the raw post-test scores and the means of

the adjusted post-test scores from each separate run are given in Tables 7 and C.)

In general, the With-Instructor groups had higher adjusted post-test means than

the Program-alone groups and both control groups (i.e., the Instructor-School

Control and Control School groups.) With somewhat loss consistency, the Program-

Alone groups were superior to the corresponding control groups (i.e., The Progrom-

School Control and Control School groups.)

The results of the analyses of covariance are summaried in Table 5. The

Run A analyses, comparing the r.rogrom-Alone, with ~instructor, and Control-School

groups, indicate.' that the main effect of Groups was significant on every test
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of creativity but was not significant on the personality test (C.F.I. Dominancc.)

The School Types by Groups interaction was not significant except in the three

runs on Associational Fluency and in Run C on Other Uses.

Tables 6 and 7 summarize the results of t tests comparing individual

groups, and Tables summarizes the interpretations of the outcomes of theme

tests. In Tables 6 and 7, a negative value of t means that the second group

listed in the row hall a greater mean than the first group, and a positive value

means that the first group had the greater mean. Table 6 summarizes comparisons

of the separate groups ineach run in which the main effect of Groups was

significant and the school Types by Groups iniercetiru was non-significant.

These comparisons showed that the instructor-School Control groups were not

significantly different from the Control School groups in any of these runs;

and the Program-School Control was significantly different from the Control School

group only in Run B on -aroduct Improvement Originality. The With-Instructor group

was significantly superior to the Control School group on all abil.ty tests. The

With-Instructor group was also superior to the Instructor-School Control group

on all of these tests, significantly so on all but the Apparatus test. The

Program-Alone zroup was superior to the Control School group on all ability

tests, and the diffcrencc was significant on all tests except Consequences

Remote. The Program -Alone group was also superior to the ProFram-Fchnol

Control group on all ability tests, significantly so on all except ApparatuS,

Conse=quences Remote, and Consequences Total. The With-Instructor group was

significantly superior to the Program-Alone group on Planning Elaborations,

Consequences Total, .nd Product Improv.cment Fluency and Flexibility, but was rot

significantly different from the Program-Alone group on Alternate Uses, Apparatus.

Product Inpravcment Orintnality, and Conseoyonces Remote.

On the vac) tests on which there wcs a significant School Types by Groups

interaction, the groups were compared separately within each School Typo.

These comparisons are summarized in Table 7. la general, differences were

more often significant in the Type II schools than in the Type I schools. In

the Type I schools on associational Fluency, the Program-Alone group was sig-

nificantly su2c.rior to the lath-Instructor grotty and the Program - School. Control

group, one wns superior to the Control School group at the .10 level of signif-

icance:. V,o other differences approached significance. In the Type II schools

on Associational Fluency, the pattern of results was essentially the same as icr
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the tests on which the interaction was not significant, except that the rrogram-

Alone group was not significantly different from the Prrgram-School Control

group, which in turn was significantly superior to the Control School group.

On other uses, the interaction was significant only in Run C, and as shown

Table 7, there was no discrepancy botwoon the comporiron of the With - Instructor

and Control School groups boacd on "min A and the comparisons of these groups

bated on Run C. The interaction in Pun C nppornntly resulted primarily from a

difference hetwoon tho School Typos in the comparison of the With-Instructor and

Instructor-School C000rol groups. The difference botwecn these groups was

sionificont only in tho Type II schools.

In summary, the pattern of results on the various tests of creative

ability pcomits the generalisation that the With-Instructor groups were superior

to the Program-Alone groups and to both Control groups; and the ?rogram-Alone

groups were superior to both Control groups. The tests most representative of

this outcome here Planning tlrboration, Product Irprovi:mrnt Fluency, and

Prorluct Iloorovont Floxibilfty; and Alternate linos, Other Uses, Product

Improv(mont Orioioality, and Consequences Total gave essentially the same pattern

of results. Associational fluency yielded difforont results in the two School

Types. On this cost the oxoorimental trcatmonts were more effective in the

Typo II schools than in the Type 1 schools. The Consequences Remote test

showed results that .ocre partly consistent with the generally obtained pattern,

since the With-Instructo group was significantly suoorior to the Control ir-ups

on this test. Cn the Apparatus test, the Experimcntal groups were not signifi-

cantly diffrent from c.lch othc.r, nor from their respective In-The-Sane-School

Controls, but each was sionificantly superior to the Control School group.

Analocir of ftoid,nt
. .

nogoruino otodents' own reactionl to the course instructor es comporod

with those who had en instructor-tauoht programmA course, it is interesting to

note that, oval thouO the instructor-taught students found the course more

interesting and iolt tacy ga;:ned more from it, both groups, in their total

con-monts, apponr,A to report equol application of what they had learned ond

seemod to feel they would apply it equally well in the future.


